Alterations in DNA synthesis and cellular constituents in mouse lung following bleomycin injections.
Changes in the DNA synthesis and cellular constituents of mouse lung following repeated bleomycin (BLM) injections were studied. ICR mice were administered BLM subdermally for 10 days. Wet lung weight was increased 1.36 times on day 5 after the final administration compared with control mice receiving an identical volume of saline only for 10 days. The total number of cells in the bronchoalveolar lavage fluid of the BLM group reached a maximum on day 14, and histologic investigation of the lungs revealed marked cellular infiltrations. The labeling index obtained by the antibromodeoxyuridine monoclonal antibody method for cells was increased from days 5 to 14 in the BLM group. By day 28, these inflammatory changes had subsided and fibrotic remodeling had occurred. DNA polymerase activity in the lung tissue reached its maximal level on day 5 and remained unchanged until day 14. This phenomenon occurred in parallel with increases in DNA content and synthesis. During this period, an increase in DNA polymerase-beta activity and new induction of DNA polymerase-alpha activity were observed by phosphocellulose column chromatography. From these observations, it is concluded that: (1) repeated injections of BLM cause DNA injury in lung cells; (2) there is a subsequent increase in the DNA repair function as supported by the finding of an increase in DNA polymerase-beta activity; and (3) these lead further to cell proliferation as supported by the increase in both DNA polymerase-alpha activity and DNA content. Thus, a close relationship between morphologic changes and altered DNA synthesis was observed in the lungs of mice after BLM injections.